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strict new safety rules announced 
after the Deepwater Horizon  
disaster, but in most cases won’t 
be subjected to new environmental 
reviews.
The announcement means that 
some drilling could resume within 
weeks, although the exact timing 
remains unclear. But the policy 
doesn’t affect the more than a dozen 
permit requests that were pending 
when the moratorium took effect or 
have been filed since. Those must 
still undergo enhanced environmental 
reviews.
Michael Bromwich, director of  
the Bureau of Ocean Energy 
Management, Regulation and 
Enforcement, the newly formed 
federal agency in charge of  
offshore drilling, said projects  
that were interrupted by the 
moratorium deserved special 
consideration.
“For those companies that were  
in the midst of operations at the 
time of the deep-water suspensions, 
today’s notification is a significant 
step toward resuming their  
permitted activity,” Bromwich  
said.
Oil companies in recent weeks 
had become increasingly pessimistic 
about a quick resumption of drilling  
in 2011, with some predicting  
that the wait could last until the 
second half of the year, so the new 
decision has been welcomed by 
the oil industry. “It appears to be 
a step in the right direction,” said 
Randall Luthi, president of the trade 
group National Ocean Industries 
Association. However, “there are still 
major questions and some confusion 
among the companies about what is 
being required.”  
Meanwhile, analysts believe that 
this year Greenland authorities will 
grant the go-ahead for drilling off the 
country’s coast two months earlier 
than previously. Cairn Energy is 
expected to be able to begin drilling 
for oil as early as April in a search 
in waters off the south coast before 
restarting later drilling in Baffin Bay, 
further north.
Greenpeace, which opposes 
the opening up of the Arctic to oil 
exploration said: “Conditions,  
whether in April or August, mean 
drilling is going to be a huge risk for 
the environment and investors.”
British parliamentarians are also 
concerned about the potential cost of 
an oil drilling disaster in UK waters. 
They are concerned that taxpayers 
would have to pay the bill as current 
rules would allow oil companies 
to avoid environmental costs if a 
disaster happened now. A group of 
MPs investigating the Gulf of Mexico 
disaster have warned the government 
about the potential problem, as 
companies are looking to expand 
deep drilling in the North Sea as more 
accessible sites are beginning to run 
out of oil.
They also warn that the techniques 
of capping damaged wells and 
skimming oil off the surface, used 
in the Gulf of Mexico, may not be 
possible in the prevalent rougher 
conditions in the North Sea.
But the MPs said a moratorium 
on drilling off the UK, as some 
environmentalists have argued, would 
be bad for the country’s economy 
and future national energy supplies. 
Charles Hendry, the UK’s energy 
minister, said that the government 
would carry out another review  
of the British offshore safety regime 
once US investigations had been 
concluded.
Environmentalists also received 
some encouraging news in their 
efforts to curb Arctic exploration.  
Shell has invested $3.5 billion in 
exploration of Alaska’s Beaufort and 
Chukchi seas but has yet to drill. 
And now environmentalists have 
successfully challenged a decision  
to grant the company air-quality 
permits.
Shell was issued the air-quality 
permits by the US Environmental 
Protection Agency last year, allowing 
the company to operate the Frontier 
Discoverer drilling ship and support 
vessels, such as an icebreaker and 
supply ship. But conservation groups 
and a group representing native 
American communities requested  
a review, which has now been 
granted. 
A large part of the region has also 
since been designated as reserve 
aiming to protect polar bears and 
other wildlife, which will further  
trouble prospectors.
Shell said the decision was 
disappointing as it had consistently 
met or exceeded requirements  
for operating in the Arctic and 
retrofitted the Frontier Discoverer  
with the best available  
technology for controlling  
emissions.In the spring of 1977, geologists John 
B. Corliss and John M. Edmonds, 
together with a pilot, boarded 
the research submarine Alvin to 
investigate a geologically active 
region of the sea floor of the Pacific, 
just north of the Galápagos Islands. 
Instead, they discovered a field of 
warm springs and rich biotopes with 
crabs, clams, and sea anemones at a 
depth of around 2,500 metres.
Even though the circulation of 
sea water through geologically 
heated crust had been predicted, 
the discovery of deep-sea biotopes 
independent of sunlight was 
revolutionary and led to the later 
discovery of black smoker biotopes, 
in which the Alvin also played a 
part. Among other benefits, these 
discoveries of unusual biotopes also 
broadened our horizons regarding 
the possible habitats on the early 
Earth and elsewhere in the Universe, 
inspiring new enthusiasm for the 
emerging field of astrobiology.
The 1977 discovery was just one 
of more than 4,600 dives that the 
world’s oldest research submarine 
has made since it was built in 
1964. It was built to replace the 
less manoeuvrable bathyscaphes 
such as the Trieste, which only 
moved vertically. Alvin has enabled 
thousands of scientists to explore 
the geology and biology of the deep 
sea, and its explorations are believed 
to have produced more than 2,000 
scientific papers. Alvin has also been 
used to explore the wreck of the 
Titanic and to find a hydrogen bomb 
lost in the Mediterranean in 1966. 
For all its merits and achievements, 
Alvin is not without its limits: 
its current depth range is only 
4,500 metres, far less than the 
11,030 metre depths of the deepest 
ocean trenches, which explorers have 
only reached once so far, using the 
bathyscaphe Trieste. While Alvin’s 
range is sufficient to support visits 
to two thirds of the ocean floor, it 
still leaves many important research 
areas out of reach. Moreover, 
there are currently four younger 
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Alvin, including the Russian Mir I and 
II, and the French Nautile (all able to 
go to depths of 6,000 metres), and 
the Japanese vessel Shinkai which, 
at 6,500 metres, is the deepest-diving 
craft presently in service. And, while 
it may not seem like much, with the 
extra 2,000 metres in depth range the 
Shinkai can reach nearly 98 per cent 
of the ocean floor.
Given its age and limitations, rumours 
regarding Alvin’s possible retirement 
have abounded. Oceanographers 
were thus pleasantly surprised when 
the Woods Hole Oceanographic 
Institution, which operates the vessel 
in the framework of the National Deep 
Submergence Facility (NDSF), recently 
announced that the National Science 
Foundation has agreed to fund a major 
upgrade, extending the sub’s range to 
6,500 metres. 
In December, Alvin completed 
its final dive before this overhaul, 
exploring the sea floor of the Gulf of 
Mexico to assess the impact of the 
Deepwater Horizon oil spill on  
wildlife. A team led by Chuck Fisher 
of Pennsylvania State University 
used the robotic craft Sentry for 
initial exploration and mapping of the 
sea floor, and then Alvin for detailed 
inspection. “As most scientists will 
attest, there is no substitute for the 
direct observations one can make 
from a manned vehicle like Alvin,” 
said Chris German, the chief scientist 
for the NDSF. “Seeing the three-
dimensional seafloor environment 
with human eyes is an enormous 
advantage when trying to make sense 
of complex interactions between 
deep-sea animals and their rock or 
sediment environments.”
Alvin’s upgrade will involve taking 
the craft to pieces and rebuilding 
it from the ground up. In order to 
withstand the pressure of around 650 
bar, that is 650 times atmospheric 
pressure, prevailing at 6,500 metres 
depth, Alvin will be fitted with a 
completely new personnel chamber, 
a sphere made of solid titanium. The 
interior volume of the new sphere 
will also be somewhat larger and 
fitted more ergonomically. Whereas 
scientists had to crouch down 
on the bottom of Alvin’s original 
titanium sphere (fitted during a 1974 
upgrade to replace the original steel 
structure), the new version will give 
them the options to stand, sit, or lie 
down on adjustable benches. Workhorse: The Alvin submarine has been given a new lease of life in seabed research. 
(Photo: Woods Hole Oceanographic Institution.)Passengers’ outlook into the 
deep sea will also improve, as the 
new sphere will be fitted with five 
viewports instead of three, and the 
light and imaging systems will also 
be upgraded. The external basket 
for carrying samples and equipment 
will also be modified to allow larger 
payloads. 
While the construction of the 
new titanium sphere is already in 
progress, a second stage of the 
project, aiming to enable the longer 
operation times needed for greater 
depths, will depend on progress 
in lithium battery technology and 
additional funding becoming 
available, and thus, at the moment, 
no specific launch date has been 
set for the reborn submarine. While 
researchers hope to have the craft 
back in the water next year, it may 
take a few years longer until its new 
capabilities are fully implemented.Peter Girguis, a Harvard 
University marine biologist who 
chairs Alvin’s oversight committee, 
commented: “Going to the deep 
ocean is in many ways more 
challenging than going into  
space, and Alvin has lived up to  
the promise of being able to 
consistently and safely explore the 
deep ocean. It’s gratifying that the 
core values that made the current 
Alvin a success — namely that 
safety and simplicity are paramount 
to ensuring uninterrupted, effective 
exploration — are being incorporated 
into this new vehicle.  It is my hope 
that the Alvin upgrade sets new 
standards in safety, reliability and 
comfort, and that it continues to lead 
the way in ocean exploration.”
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